D Quastion 1 (11 marks}

State the cell organelle where an animal's DN is found,

DMA, decxyribonucleic acd, consists of two sugar-phosphate backbonas held fogether by
complementary base pairs, &5 shawn in the diagram.
Select and drag the correct complementary bases to complete the molecule,
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Cyshic fibrosis is an inherited disease caused by & defeclive reosssive alkele affectng e ungs

and digestive system. It can be passed on be children if the mother and father bath have a copy
of the defectve recessive allele, @

Select the meaning of the ferm aliele

Allgles are baciena thel cause Seease n
|Alleles are different forms of the: same gene

Alleles are probeins lound m cells,
| I |AIHH- are rails seen in ﬁanrﬁma. I I I Gueshion e {1 merk]




Chssstion 1a |1 mark)

Use the symbals A and & to complete the
fable below.

Determine the probabity that a chdd doas
nal have the disease bul is able o pass il

Cuestion 1F {2 marks)

Ona of the sympioms of cyshc figrosis is the production of thick and sticky mucus. The images
show a cross-section of healthy alveoli and aheeol of a person with cyslic fibrosis.

Haalthy person Person with cystic fibrosis

Qutline how the strusture of he alveoli supports gas exchangs.



t one symptom caused by mucus collecling in tha alveali far peopsa wilh cysbic fibrogis.

brosis is causad by & defective recessive allele. Gene aditing technologies ke CRISPR
_ 1o idendify and repair defeclive alleles by culting aut and replacing sections of DA
ine one benafit and one ethical considaration of gene edifing.




_I-I_ Question 2 (11 marks)

|g Queston 2a (1 mark)

Select the image showing the nervous system,

|E Qustion 21 (1 mark)

Select the process which is not controlled by the nervous Sysiem,

e

buscle confractions

‘E Ouestion 2c (1 mark}

The nerous system is imvolved in homeostasis, State the meaning of the term homeosfasis.




Yo

Bady femperature is monitored and maintaned by the nervous system interacting wilh other
body systems. Image A shows the skin of a parson who is cold and image B shows tha skin of a
persan who is too hot.

Image A

Image B

i "8

In image A. the hair is standng up. State another responee 10 cold lemperabures.

O em———

Image B in pari {d) shows how fhe body responds bo an morease in ambient Eemperaiune. Use
this image be identify two responses to increased amiient temparature. For aach raspanse,
explain how body temperature 8 reduced.
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The diagram below shows how negative feedback maintains bady lemperature al & st value.

example of negatrve feedback in the body,

_ﬁl‘lﬁmlh.ﬂ

Yeast is a umicellular organism that is often used for laboratory experiments, It is oflen used as &
cell maded Tor testing the imgact of environmental factors on living organisms. A yeast call is a
sukaryotic cell that carries out funclions of life, & characteristic of all living organisms is shown
by the yeast cell in the wdeo below.



Identify 1he characienslic of living organisms shown in the videa.




D Guesiion 3B |1 mark)

Anathar charectkanshc of hwing crgaresms 15 respiraton. Select tha comect Iecation far each of
the tErms in the ward eguaten for semabic respiration

Draggable items:

N e

D Cuiestion 3¢ (4 marks)

A sludent wanied to study the effect of uitravichat (LIYV) radiation on tha rate of respiration of
yveast She planned the method below to mvestigate how exposure ima affects the production of
CO,.

.\HH'\- I.
L
Slep 1: Step X Silep 3:
Flace the yeasl mixiune Expose yeas] mixiure 1o LW Remova the yeasl mixiine
inko & ek, radiaon by placing it in a LN atier a canaim tims.

i aen e
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Step 4: Step 5: Step 6:
Add 10 em? of 5% glucoss Seal the Nask with & rubber Place the Bask in 8 wales
solution to the flask. slogpar and 8 sansor 1o bath al 37°C.

meaasang GOz concaniration

in pEm,
i
n I
5, iy |
|
=) - !
Step T: Step &:
Record thae concentration of Repeat the methad far e
GOz after 3 mimwtes, using tha rezit eaposure lire, wsng a
sensor and data ogpgor, fresh yeas! mixbure avary lima

ldentify the wanables i this mveshgabon.



the reascn for using & waber bath in e method above.

jgest two weaknesses of the investgation and justify your answers,
g

Weakness 2 and justificalion

[ 83 = = M oW * = s




Al the start of the investigaton, the student measured the SOy concentration produced by yeast
that had nol been exposed 1o UV radialion. Stale a reason for ncluding an expgeriment using
yeast that had nof been exposed 1o UV radiation,

Studends n the biclogy class caried out the investigation i Question 3 and collected heir
resulls in the table below:

Exposure time to Concentration of CO, after 3 minutes | ppm
e U radiation /
. Student 1 Student 2 Student 3 Student 4

[ nzm 2493 237 2303
30 1278 ne|e 1406 1321
a5 788 T4i 700 TEE




E] Guesian 4b 3 marks|

e —

The class started bo iransform the data, Their transformead data is shown in the iable below. Lise
the raw data above 1o calculate the missing walues and compilete the lable

Eaponens ime o Aserage conconislien ol Beaiais ra ol
A Al A1 C6i; aher 1 minsisa | ppm COy produckos ! pai @il
] Fpei] ral
b |
E & T2 ¥

U Chaestion dc (4 marks)

Plot thia data n part (&) on the axes belovw, Draw @ line of bast 68 ard add labeds for the aces

k. L -

Thi afact of UV radiation an the reie of respirabon of yaast

Draggabida;
- *ee
T00
GO0
500
400 +——}




| E Cruestion d4d (1 mark)

Use the graph in part (c] to predict the average rate of CO05 producad by yveast axposad to LY
radiation far 20 minules.
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D Duestion 4a |7 marks)

The class lefl the experiment 1o continue avernight. They noticed that the concentration af C05
was unchanged at 750 ppm.
Suggest two reasons why the concentration of CO5 was unchanged.

D Question 4f (2 marks|

A regearcher wanbed o investigate the regson behind the decrease in CO; productan with
gxpasure ba LY radialion, To do this, he carried oul some ORNA studies an yeast, Below is somea
regearch he gathered about the steps involved in the transformation of sugas during respiration.

- E. Intermediste __ E» Intermediate ___Ee Intermediate
3 I A, E ’ 0} i ’ C
co, co, co,
The enzyme nesded for siep 1, E_, Is produced from Gene A,

The enzyma neaded for step 2, E,, Is produced from Gens B,
The anzyme neaded for step 3, E,, |5 produced from Gena C,

_ "'I'l meaning of the lerm gene.



| n Question 4g (1 mark)

After exposing yesst 1o UV radiation for different lengths of ime, the researcher did & genatic
analysis on Gene A, Gene B and Gene C, the results of which are shown below:

El.ﬂill-l.l‘lﬁ'lltﬂl ------- -Hﬁnﬂrﬂm-:huuuinwutnﬂn
U radiation /
manules Gene A Gena B Ganeg C
a o o a
50 2 & 2
458 -] 3 2

et _ the data in the lable fo suggest the relatonship bebtween UV radiation and the number
changes in yeas! DA,

The students’ inilial resulis are regeated n the table below:

Exposure time to Concentration of CO, after 3 minutes | ppm
U radiatson /
minules Student 1 Studant 2 Student 3 Sudent 4
] 2204 ' 2468 3387 2303
1 1276 1194 _ 14406 1321
45 K- 1) 746 TO0 i1

thesa results and the resulis from part (g}, suggest an explanalion Tar the eflects af LW
rale of respiration of yess)




The: class delermined thal the yeast was Killed afler 60 minutes of exposure bo U radiabon.
They proposed that UV radiation could be used to sanitize surfacas by killing microonganisms.
Use evidance from this investigation and scientific reasoning 1o suggest if U radkation wauld
be effective in sanilizing surfaces

u Question 5 (15 marks|
o, _____ __ _ ___ ______|
- Design an investigation to tesi the effect of changing the temperature on the rate of respiration
of yeast. You are provided with standard laboratory equipment. In your answer, you should

| include:

= the independent variable, dependent wariable and tao control vanables
= a lestable hypothesis

= equipment you will use
= delails of how 1o manipulale, measure or monitor the vanables

= datails of the method used to collect sufficsant data
= & justification of the range you will use for the independent vanatile.

a‘mi S R L e - B —“




D Cuestion 6 (8 marks)

Rabies is a disease hal alects marmmals around e word. The video below gives some
information abouwd rabies,

Managing healthy populations of wik] animals s diferent acrass the word. Animal
populadons can suffer from mpunes and diseases  Over-population and ursustainable

grazing can destroy habetats,
Healthy populations are monidored for reproduchon rate and desases.

Cine mayor disaasa affecting global populations of animals s rabes. Rabies is ransmitted
through the salva of infected mammals, oflen brough bilg wounds. Rabies has been

eradca’ad" n some counfries. but as Qlobalzaton and acciogical disnphon Ncreasae.
many infectious diseases ika rabies may re-emerge.

Rabies is an examphe of 8 deegse thai is abke to move from one species of mammal to
anather, including humans It 15 respansible for the death of aparaximately 59000 people
warldwide each year.

Cooperation s needed to redyce the spread of rabies among wild animals and to present
b infeston of humans and domeslic anmas.

Tradiional strategies indude the use of fences, vaccination and the kiling of infected
Brimals.

An alhical decision is needed 1o balance the advartages ta human health with the patential
CONBBLIANCES 107 BCOsyEiams.

“aradicated: totally wiped oul



bedaw shows the number of reporied cases of bat rabies in Europe betweaen 1880
(13

Murmber of reparied cases of bat rabies in Europs

from fhe video o suggest cne hurnan aclion that has led 1o a change in (he
of bat ratess in Euwrope.




D Cueston &b |2 marus)

The feeding relationships in an ecosyatem are shown in the 1ood web below.

Eagla

Bear

Woadpesknr

Souinmal



Crustaceans

B e/

Plants

\\f:/

Lising tha -.:Il;gram_ identify a food chain containing organisms that cannat b infectad with
ralbieg

> - <
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Some raccoons in the ecosysiem were mipcted with rabies, Suggest baeo possible
conseguencas for other organisms prasant in the ecosysiem, Justify your answers, You should
use scienlific language in your answer.

Consequance 1 and justdfication Conseguence 2 and justfication

D Qwestion T (16 marks)

Qusesticn Ta [14 marks)

Rabies & a disease which afecls people across borders and in different regions. 98 % of cases
in humans acour 65 @ result of bites from dogs infected with rabies, One strategy o eradicale
rabies in humans is lo vaccnate dogs and prevent fransmission between these two spacias.
People in different regions have a shared responsibility o work together to develop an effective
global solution. The World Health Organazation (WHO) has a targel 1o eradicate rabies by 2050,




In many counlries domestic dogs are vaconaled agasins rabies by welerinary nurses. However,

in some areas, stray and wild dogs commaonly live alongside humans where food wasie is
plandiful. In order 1o cormibat rebées, an oral vaccing coukd b added 1o food which is than lafl out
for these siray and wild dogs. These vaccines could also include confracepives.

Discuss and evaluate the use of an oral visccine in preventing the ranmsmisson of rabies from
infecied stray and wild dogs to humans. [n your answer, you shoukl inchude;

& An Hﬂ'.lt'll'lltlgl:- and a iJ'SH-'.'I'u'El'I'.E-gE ol using an oral vacone rathar than an injectable
vaccing, with justification

8 SLHK]eston i | -.l.h:.- & contraceplive mighi be includad with the rabies vaccine

= an aulline ol the ethical consideralions of using oral veccines in stray and wid -ﬂl:I-QE-

s 3 dizcussion of why economic and political colaboration is needed o solve global issees
a concluding siatement.




Th (2 marks}

|
. An alternalive slrategy for preventing raties in humans is 1o gve an anti-rabiles vaccine dractly
io children, Suggest an advaniage and a disadvaniage of vaccinabng children sgainst rables.




